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(57) ABSTRACT

An information processing apparatus includes an interface
unit, a detection unit, an unmount unit, a display unit, and a
control unit. The interface unit connects a reader/writer
device, which is capable of receiving a memory storage
medium. The detection unit detects a connection and a dis-
connection between the interface unit and the reader/writer
device. The unmount unit sets the memory storage medium to
an unmounted state. The a display unit display information
about a detection result by the detection unit. The control unit
controls, in response to the detection unit detecting that the
reader/writer device is temporary disconnected from the
interface unit, the display unit not to display information
about the temporary disconnection of the reader/writer device
from the interface unit.

12 Claims, 9 Drawing Sheets

114
DIGITAL
100 MULTIFUNCTION 6
PERIPHERAL
112 113 107 109
SCANNER | | PRINTER OPERATION MERRE"
ENGINE ENGINE UNIT READER
WRITER
[] []
106 108
ENGINE
F
OPERATION USB Host
UNIT IF vF
111
110 t t
¢ 102 ¢ 103 t 104 ¢ 105
cPU RAM ROM HDD
CONTROLLER
101 = gNiT




US 9,179,014 B2

Page 2

(56) References Cited Jp 2004-326233 A 11/2004
Jp 2006-184987 A 7/2006

U.S. PATENT DOCUMENTS Ip 2007-066296 A 3/2007

Jp 2008-009659 A 1/2008

2009/0187688 Al*  7/2009 Sakakidaetal. ............... 710/74 Jp 2008-245046 A 10/2008
2009/0271173 Al* 10/2009 Vnukov 703/27 1P 2009-086832 A 4/2009
WO 2006/038260 Al 4/2006

FOREIGN PATENT DOCUMENTS

Jp 2004-071206 A 3/2004 * cited by examiner



U.S. Patent Nov. 3, 2015 Sheet 1 of 9 US 9,179,014 B2
) 114
P
DIGITAL
100 MULTIFUNCTION O
" PERIPHERAL
112 113 107 109
7 /_\_/ )
MEMORY
SCANNER | | PRINTER OPERATION CARD
ENGINE ENGINE UNIT READER
WRITER
A A i i
y
106 108
ENGINE y ~ Yy
I/F |
OPERATION USB Host |
I UNIT I/F VF
11 =
~ Y \i Y
Y 102 Y 103 ' 104 Y 105
\ - | y |
CPU N RAM ROM HDD N

101 CONTROLLER
UNIT




U.S. Patent

Nov. 3, 2015 Sheet 2 of 9 US 9,179,014 B2
200
P
APPLICATION UNIT
CONTROL
201 ™"~yNiT
202
P
STATE
NOTIFICATION
UNIT
203
P
STATE
MANAGEMENT
UNIT
204
L
STATE
DETECTION
UNIT
205
—

OPERATING SYSTEM




U.S. Patent Nov. 3, 2015 Sheet 3 of 9 US 9,179,014 B2

FIG.3

START

S301
—

OBTAIN CONNECTION
STATE INFORMATION
ABOUT USB DEVICE

IS USB DEVICE NO

CONNECTED?

YES
S303 S304
~ Y —~
PROCESSING PROCESSING
FOR FOR
CONNECTION DISCONNECTION




U.S. Patent Nov. 3, 2015 Sheet 4 of 9 US 9,179,014 B2
FIG.4
401 /fIJOZ 403 /1194 :\195
FICENSEE | VendoriD | Productip | \FRRIAL STATE
/dev/sdb1 | 0x1111 0x2222 123456 | CONNECTED
/devisdc1 | O0x1111 0x2222 123456 | CONNECTED
/dev/sdd1 | 0x1111 0x2222 123456 | CONNECTED




U.S. Patent Nov. 3, 2015 Sheet 5 of 9

FIG.5

S501

ANALYZE VID/
PID INFORMATION

$502

PREDETERMINED
MEMORY CARD READER
WRITER?

S503
M~

UPDATE DETECTED
INFORMATION

S504
S
THERE MOUNTED
CARD?
S505 YES

SET TEMPORARY-
DISCONNECTION
FLAG ON

S506

UNMOUNT CARD

-l
it}

NO

Y

( END )

US 9,179,014 B2



US 9,179,014 B2

Sheet 6 of 9

Nov. 3, 2015

U.S. Patent

LPPS/Aap/ osvezl | zezex0 | ixo | 1Bpsyaepy
| OpS/Aap/ d31INNOW g 9seECl a&4Al) LELEXO LiPS/A3p/
LGPS/ASP/ Q3LNNOW v 9SPEZL | 22Z2X0 | LLLIXO | LOpS/Adp)
JNYN 3114 NOILVWHOANI | HIgWnN JNYN 314
30IA3aSNOIAHd | VIS | NOLLVOIIINGaI | Twidas | QROPOAd | QHORUSA | =34/43q
LPPS/Aap/ 9svezL | zezzxo | LLLXo —
LOpsS/Aap/ d3LNNOWNN g 9syeCt 2¢leX0 LELEXO -
LapS/Aap/ Q3LNNOWNN v 9SPEZL | 22Z2X0 | LLLIXO —
JWYN 3714 NOILVIWHOANI | HIGWNN JWYN 3714
301A3a SnoiAgdd | YIS | NollwoliINaal | Tvigas | ARPPPOMd | QHOPUSA | T3aiA34
_ 9svezl | 2gzex0 | X0 | ppsyaepy
— Q3LNNOW g 9SPEZL | 22ZZX0 | LLLIXO | LOpS/Adp)
— Q3LNNOW v 9SPEZL | 22ZZX0 | LLLIXO | Lqps/aep
JWYN 3714 NOILYWHOANI | HIGWnN IWYN 3714
301A3A SAOIAZYd | YIS | NolLvoliINaal | vigas | ARPPOMd | HORUSA | T3AiA34
/ / \/\ / \)\ /
209 909 609 ¥09 €09 209 109

9°Old

0009

g009

V009



US 9,179,014 B2

Sheet 7 of 9

Nov. 3, 2015

U.S. Patent

440 g 9SbEZL | 2222X0 | LLLIXO | Lps/aep)

440 v 9SbEZL | 2222X0 | LLLIXO | Lops/aep/

HY14 NOILDINNOISIA | NOILYWHOANI | HIgWAN JWYN 3714
-AHYHOdWAL NOILYOHILNIQI| Tvigas | QPONPOAd | HOPUSA | ='351A3q

NO g 9SbeZl | 22Z2X0 | LLLIXO | Lops/aep)

NO v 9SbEZL | 2222X0 | LLLIXO | Lqps/aep)

HY14 NOILINNOISIA | NOILYWHOANI | HIgWAN JWYN 3714
-AHYHOdWAL NOILYOHILNIQI| Tviyas | QPONPOAd | HOPUSA | =351A3q
440 g 9SbeZl | 2222X0 | LLLIXO | Lops/aep)

440 v 9SbeZl | 2222X0 | LLLIXO | Lqps/aep/

HY14 NOILDINNOISIA | NOILYWHOANI | HIgWAN JWYN 3714
-AHYHOdWAL NOILYOHILNIQI| Tvigas | QPONPOAd | HOPUSA | ='351A3q

90. G0. v0L €0. 20. 10L

JADE

000.

g004

Vv00.



U.S. Patent Nov. 3, 2015 Sheet 8 of 9

FIG.8
(CsTaRT )

S801

\
ANALYZE VID/PID
INFORMATION

MEMORY
CARD READER
WRITER?

S803

SAME
INFORMATION AS THAT BEFORE
DISCONNECTION?

IS
MEMORY CARD
CONNECTED?

S805 lSYES
MEMORY CARD
MOUNTED?

MOUNT MEMORY CARD

S807

PROCESSING FOR UPDATING
MANAGEMENT INFORMATION

S808

DELETE INFORMATION
ABOUT DISCONNECTED
MEMORY CARD
READER WRITER

US 9,179,014 B2



US 9,179,014 B2

Nov. 3, 2015 Sheet 9 of 9

U.S. Patent

FIG.9

S901

OBTAIN FIRST RECORD

A

s902

IS TEMPORARY-
DISCONNECTION
FLAG ON?

S906
OBTAIN NEXT RECORD

YES

3983 INFOSRAIVIMETION
AS THAT BEFORE NE)l(? HI!Z%%ERD"

DISCONNECTION?

S904
oy

UPDATE DEVICE
FILE NAME




US 9,179,014 B2

1

INFORMATION PROCESSING APPARATUS,
AND METHOD FOR CONTROLLING THE
SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S. patent
application Ser. No. 12/818,933, filed on Jun. 18, 2010, which
claims priority from Japanese Patent Application No. 2009-
149802, filed Jun. 24, 2009, all of which are hereby incorpo-
rated by reference herein in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information processing
apparatus that is connectable to an external device (peripheral
device) via an interface.

2. Related Background Art

Conventionally, a Universal Serial Bus (USB) interface has
been used to establish a connection between a host apparatus
and an external device. When a host apparatus is connected to
an external device, the host apparatus detects the connection
of the external device to a USB interface, through a device
driver for example, and performs a process to make the exter-
nal device accessible. When the host apparatus receives an
instruction to disconnect the external device from an operator,
the host apparatus performs processing for shifting a state that
the external device can be disconnected therefrom. If the
external device is physically disconnected from the host
apparatus, the host apparatus detects the disconnection of the
external device from the USB interface using a device driver
for example, and performs processing for shifting a state that
the external device is disconnected therefrom.

In such a system, sometimes an unintended event, for
example static electricity is applied to the external device,
may accidentally happen and make the electrical connection
between the host apparatus and the external device tempo-
rarily disconnected. In such a case, a turn-off and restart of the
host computer is necessary and a recovery may take long
time. To address this problem, Japanese Patent Application
Laid-Open No. 2003-131956 discusses a technique in which
a circuit of a general interface for transmission and reception
of data between a host apparatus and an external device is
restarted. Japanese Patent Application Laid-Open No. 2008-
27379 discusses a technique for restarting a device control
module in a host apparatus.

In the conventional techniques, when an information pro-
cessing apparatus such as a host apparatus is electrically
disconnected temporarily from an external device due to
static electricity for example, a device control module is
restarted to reset the external device to a connection state.
Such approach to recover the connection, however, does not
store the previous connection state of the external device
before the disconnection. Thus, even when the device control
module is restarted to connect the host apparatus to the exter-
nal device again, the restored connection state is not always
the same state before the disconnection. In this case, when the
host apparatus attempts to access the external device based on
the connection state before disconnection, the host apparatus
may not be able to access the external device due to a mis-
match between the connection states before and after the
disconnection.

SUMMARY OF THE INVENTION

The present invention relates to an information processing
apparatus, when an external device connected to the informa-
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2

tion processing apparatus via an interface is temporarily dis-
connected, and then reconnected, that can access the external
device based on a connection state before the disconnection.

According to an aspect of the present invention, an infor-
mation processing apparatus includes an interface unit con-
figured to connect a reader/writer device which is capable of
receiving a memory storage medium, a detection unit config-
ured to detect a connection and a disconnection between the
interface unit and the reader/writer device, an unmount unit
configured to set the memory storage medium to an
unmounted state, a display unit configured to display infor-
mation about a detection result by the detection unit, and a
controlunit configured to control, in response to the detection
unit detecting that the reader/writer device is temporary dis-
connected from the interface unit, the display unit not to
display information about the temporary disconnection of the
reader/writer device from the interface unit.

According to an exemplary embodiment of the present
invention, even if an accidental disconnection, which is not
intended by an operator, of a device from an information
processing apparatus happens, the operator can use the device
without being conscious of the disconnection and reconnec-
tion of the device. Accordingly, operability of the information
processing apparatus can be improved.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate exemplary
embodiments, features, and aspects of the invention and,
together with the description, serve to explain the principles
of the invention.

FIG. 1 is a block diagram illustrating an example configu-
ration of a digital multifunction peripheral.

FIG. 2 is a block diagram illustrating example of system
software configuration of a digital multifunction peripheral.

FIG. 3 is a flowchart illustrating processing for detecting a
USB device in a digital multifunction peripheral.

FIG. 4 illustrates an example of connection state informa-
tion.

FIG. 5 is a flowchart illustrating processing for disconnect-
ing a USB device in a digital multifunction peripheral.

FIG. 6 illustrates examples of detected information.

FIG. 7 illustrates examples of management information.

FIG. 8 is a flowchart illustrating processing for connecting
a USB device in a digital multifunction peripheral.

FIG. 9 is a flowchart illustrating processing for updating
management information in a digital multifunction periph-
eral.

DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the invention will be described in detail below with reference
to the drawings.

FIG. 1 is a block diagram illustrating an example configu-
ration of a digital multifunction peripheral that is an example
of an information processing apparatus. A digital multifunc-
tion peripheral 100 includes a controller unit 101 in which a
central processing unit (CPU) 102 controls the entire system
of the digital multifunction peripheral 100. A random access
memory (RAM) 103 is a system work memory for operations
of the CPU 102. A read only memory (ROM) 104 is a boot
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ROM storing system boot programs. A hard disk drive (HDD)
105 stores system software and the like.

An operation unit interface (I/F) 106 is an interface unit to
an operation unit 107, and outputs information to the opera-
tion unit 107 for display thereon. The operation unit I/F 106
transmits information input via the operation unit 107 by an
operator to the CPU 102. The operation unit 107 includes a
display unit including a liquid crystal display and an opera-
tion unit including a touch panel sheet, hard keys and the like.

A USB host interface (I/F) 108 serves as an interface to a
USB device such as a memory card reader writer 109. In the
present exemplary embodiment, a USB device such as the
memory card reader writer 109 is used for description as an
example of an external device or a peripheral device, but the
external device may include a USB memory and other
devices. The USB host I/F 108 outputs information input
from the operation unit 107 or information stored in the HDD
105 to the memory card reader writer 109. The USB host I/F
108 also transmits information obtained from the memory
card reader writer 109 to the CPU 102. The units 102 to 108
are connected to a system bus 110. The USB host I/F 108 is
connected to the memory card reader writer 109 using a USB
cable. The USB host I/F 108 may be provided with a plurality
of USB connectors. In this case, among the plurality of USB
connectors, a specific USB connector is managed to be con-
nected to the memory card reader writer 109.

The system bus 110 is also connected to an engine interface
111. The engine interface 111 is further connected to a scan-
ner engine 112 and a printer engine 113.

In the present exemplary embodiment, the memory card
reader writer 109 is an example of a USB device. Other
examples of the USB devices include a USB memory, a USB
hard disk (HDD), a digital camera, an audio player, a cell
phone, a compact disk (CD)/digital versatile disk (DVD)
drive, and an integrated circuit (IC) card reader. The memory
card reader writer 109 of the present exemplary embodiment
is provided with a plurality of slots that allow insertions and
connections of different types of memory cards 114 which are
compact storage media. The memory card reader writer 109
also enables connections of a plurality of the memory cards
114 simultaneously. Examples of the memory cards 114
include a secure digital (SD) card, a Smartmedia, a Compact-
Flash (registered trademark), a memory stick, a microdrive,
and the like, and the memory card reader writer 109 reads and
writes data from and in these devices.

Alternatively, the memory card reader writer 109 may be
provided with a USB hub, so that another USB device can be
connected to the memory card reader writer 109.

FIG. 2 is a block diagram illustrating a configuration of
system software of the digital multifunction peripheral
according to the present exemplary embodiment. Each of
components 200 to 205 in FIG. 2 is a program module that is
stored in the ROM 104 or the HDD 105 in FIG. 1 to be
executed by the CPU 102.

An application unit 200 provides a user interface to an
operator for reference to the memory card 114, and reading
and writing of data from and to the memory card 114 via the
operation unit 107. The application unit 200 receives opera-
tion input information from the operator, and also gives an
instruction to the control unit 201 to obtain a state of the
memory card 114. Alternatively, the application unit 200
receives information that indicates a connection (mount) state
of'the memory card 114 from the control unit 201. In this case,
the control unit 201 accepts the instruction to obtain the state
of the memory card 114 from the application unit 200, and
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notifies the application unit 200 of the connection state of the
memory card 114 connected to the memory card reader writer
109.

The control unit 201 includes a state notification unit 202,
a state management unit 203, and a state detection unit 204.
The state notification unit 202 receives the information that
indicates the connection state of the memory card 114 con-
nected to the memory card reader writer 109 from the state
management unit 203 and the state detection unit 204, and
notifies the application unit 200 of the received information.
The state management unit 203 manages the connection state
of'the memory card 114 connected to the memory card reader
writer 109, the states being detected by the state detection unit
204. The state detection unit 204 inquires about a current
connection state of the memory card reader writer 109 to the
operating system 205, and obtains and manages information
indicating the connection state as a detection result.

The state detection unit 204 detects a connection and/or a
disconnection of the memory card reader writer 109 based on
the information obtained from the operating system 205.
Then, the state detection unit 204 detects whether the memory
card 114 is connected to the memory card reader writer 109,
and notifies the state notification unit 202 and the state man-
agement unit 203 of a detection result.

When the memory card 114 is connected to the memory
card reader writer 109 by the system software processing, the
state detection unit 204 detects the connection of the memory
card 114, and the state management unit 203 stores the con-
nection information of the memory card 114 in the RAM 103.
The connection information is notified to the application unit
200 via the state notification unit 202. Accordingly, the infor-
mation of the memory card 114 can be output (displayed)
onto the operation unit 107 which makes the memory card
114 accessible. When the memory card 114 is brought to a
usage interruption (unmounted) state, the state detection unit
204 detects the disconnection of the memory card 114, and
the state management unit 203 deletes the connection infor-
mation of the memory card 114 from the RAM 103. Then, the
disconnection information is notified to the application unit
200 via the state notification unit 202. Accordingly, the dis-
connection information of the memory card 114 is output
(displayed) onto the operation unit 107, and the displayed
information of the memory card 114 is deleted. Thus, no more
operation to access the memory card 114, which is already
removed, can be performed by the operator.

Upon a reception of an instruction to disconnect the
memory card 114 from the operator, the state detection unit
204 performs processing for unmounting the memory card
114. In response to the processing result, the state manage-
ment unit 203 deletes the connection information of the
memory card 114 from the RAM 103. Unmount information
is notified to the application unit 200 via the state notification
unit 202. Consequently, information indicating that the
memory card 114 is processed to be disconnected is output to
the operation unit 107, and simultaneously the information of
the memory card 114 that has been displayed on operation
unit 107 is deleted, to make the memory card 114 inaccessible
by the operator.

The present exemplary embodiment is described on
assumption that the memory card reader writer 109 is con-
nected to the digital multifunction peripheral 100 in a hous-
ing. In other words, in the present exemplary embodiment, the
digital multifunction peripheral 100 is not physically discon-
nected from the memory card reader writer 109 in normal use.
Sometimes, however, for example when a user touches the
memory card reader writer 109, static electricity may be
generated which results in noise in electrical signals between
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the USB host I/F 108 and the memory card reader writer 109.
The noise brings the electrical connection between the USB
host I/F 108 and the memory card reader writer 109 into an
abnormal state temporarily, and the operating system 205
cannot recognize the memory card reader writer 109. This
phenomenon is equivalent to that the physical connection
between the USB host I/F 108 and the memory card reader
writer 109 is momentarily disconnected and then recon-
nected. Thus, the state detection unit 204 detects a temporary
disconnection of the memory card reader writer 109. The
control unit 201 also detects a usage interruption (unmount)
of the memory card connected to the memory card reader
writer 109.

A method for recovering a previous connection state before
disconnection when a temporary unmount of the memory
card reader writer, which does not occur under normal cir-
cumstances, accidentally happens will be described. By the
method, the memory card reader writer is made accessible
using the previous connection information before disconnec-
tion on the operation unit 107, even when the reconnection of
the memory card reader writer is provided as new connection
information to the operating system 205. The detail will be
described below.

FIG. 3 is a flowchart illustrating processing for detecting a
USB device in the digital multifunction peripheral 100. The
processing illustrated in the flowchart is executed by the CPU
102.

First, a USB device such as the memory card reader writer
109 is connected to the USB host I/F 108. Upon recognition
of the physical connection of the USB device, the operating
system 205 reads a necessary driver from the HDD 105, and
obtains device information from the USB device to store in
the RAM 103 as connection state information. The operating
system 205 assigns an access point to the USB device as a
device file. The device file is one example of device specify-
ing information that is generated by the operating system 205
to specify the USB device.

FIG. 4 illustrates an example of connection state informa-
tion. A device filename 401 includes names of the above
described device files. When the USB device is the memory
card reader writer 109 that has a plurality of slots, a device file
is assigned to each of the slots. Accordingly, the operating
system 205 can specify the slot based on the device file name,
and then specify a memory card inserted in the slot. A vendor
identification (VenderID) 402 includes a vendor ID for each
USB device, and a ProductID 403 includes a product ID for
each USB device. A serial number 404 can be used for iden-
tifying a specific unit of the USB device. A state 405 indicates
a connection state of the device, and includes information
such as “connected” and “disconnected” (or identifiers for
each of the states). F1G. 4 illustrates the case where a memory
card reader writer having three slots is connected, and each of
the slots is as signed with a device file. In the case where a
memory card reader writer having a different number of slots
is connected to the USB host I/F 108, the number of device
files is assigned to the slots respectively.

The processing illustrated in flowchart in FIG. 3 is started
under the conditions as described above. In step S301, the
state detection unit 204 obtains the connection state informa-
tion of the USB device from the operating system 205. In step
S302, the control unit 201 analyzes the obtained connection
state information of the USB device and determines whether
the USB device is connected. If the control unit 201 deter-
mines that the USB device is connected (YES in step S302),
the processing proceeds to step S303. In step S303, connec-
tion processing of the USB device is performed (which will
be described below) and then the processing ends. On the
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other hand, if the control unit 201 determines that the USB
device is not connected (NO in step S302), the processing
proceeds to step S304. In step S304, disconnection process-
ing of the USB device is performed (which will be described
below) and the processing ends.

FIG. 5 is a flowchart illustrating processing for disconnect-
ing a USB device in the digital multifunction peripheral 100.
The flowchart illustrates details of the processing in step S304
in the flowchart in FIG. 3.

It is assumed that the digital multifunction peripheral 100
according to the present exemplary embodiment can use only
a specific memory card reader writer. Accordingly, a Vendor
1D and a ProductID for the specific memory card reader writer
are stored in a specific area (specific device information stor-
age area) in the HDD 105 as specific external device infor-
mation (specific peripheral device information). There may
be aplurality of VendorIDs and ProductIDs stored in the HDD
105 as specific external device information.

In step S501, the state detection unit 204 compares the
VendorID and the ProductID that are managed as the specific
external device information with a Vendor ID and a Produc-
tID in the connection state information obtained from the
RAM 103 for analysis. In step S502, the state detection unit
204 determines whether the disconnected USB device is the
memory card reader writer specified by the specific external
device information, and if the USB device is not the specific
memory card reader writer 109 (NO in step S502), the pro-
cessing ends. Whereas if the USB device is the specific
memory card reader writer 109 (YES in step S502), the pro-
cessing proceeds to step S503. In step S503, the state detec-
tion unit 204 updates the detected information stored in the
RAM 103 which is managed by the state detection unit 204,
based on the information of the disconnected memory card
reader writer 109. The detected information will be described
below.

FIG. 6 illustrates examples of the detected information in
the state detection unit 204. The detected information
includes several items. A device file name 601 is information
assigned by the operating system 205 to specify a slot of the
memory card reader writer 109 and is equivalent to the device
file name 401 in the connection state information in FIG. 4. A
VendorID 602 includes an ID of a vender of the memory card
mounted (i.e., in an available state) to a slot. A ProductID 603
includes a product ID of the memory card mounted to a slot.
A serial number 604 can be used for specifying an individual
memory card mounted to a slot. Identification information
605 is aunique ID for identifying a memory card and is issued
by the state detection unit 204 when the memory card is
successfully mounted. In the identification information 605
of the present exemplary embodiment, a drive letter repre-
sented by one alphabet is used as an example, but any infor-
mation that identifies a memory card may be used. A state 606
indicates a connection state of a memory card which is rep-
resented by either MOUNTED (the memory card is inserted
and connected to the slot) or UNMOUNTED (the memory
card is removed from the slot and disconnected). A previous
device file name 607 includes the last device file name before
disconnection which is stored when the memory card reader
writer 109 is disconnected.

The detected information 600A illustrates information
example when the memory card reader writer 109 is con-
nected. The detected information 600B illustrates informa-
tion example when the memory card reader writer 109 is
disconnected. The detected information 600B includes, in the
previous device file name 607, the device file name of each
slot before the memory card reader writer 109 is discon-
nected.
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The detected information 600C illustrates information
example when the disconnected memory card reader writer
109 is reconnected. The detected information 600C includes,
in the previous device file name 607, the device file name of
each slot before the memory card reader writer 109 is discon-
nected. At this point, in the device file name 601 in the
detected information 600C, a device file name is described
which is newly assigned by the operating system 205 to each
slot for the reconnection. It will be noted that the device file
name 601 and the previous device file name 607 for the same
slot are different from each other.

In step S503 of the flowchart in FIG. 5 illustrating process-
ing for disconnection of the USB device, the detected infor-
mation is updated from the detected information 600A to the
detected information 600B.

Then, in step S504, it is determines whether there is a
mounted memory card in the memory card reader writer 109.
More specifically, the determination is performed by search-
ing for management information of the memory card from the
management information managed by the state management
unit 203. The management information will be described
below.

FIG. 7 illustrates examples of the management information
managed by the state management unit 203. The management
information of the memory card connected and mounted to
the memory card reader writer is managed in the form of a
table, and the information about each memory card is stored
in the RAM. 103 as one record. The management information
includes a device file name 701, VendorID 702, ProductID
703, serial number 704, identification information 705, and
temporary-disconnection flag 706. The device file name 701,
the VendorID 702, the ProductID 703, the serial number 704,
and the identification information 705, include the same
information as the information in the device file name 601, the
VendorID 602, the ProductID 603, the serial number 604, and
the identification information 605 in FIG. 6, respectively. The
temporary-disconnection flag 706 is a flag for indicating a
state of usage interruption (i.e., unmount) of the memory card
due to disconnection between the USB host I/F 108 and the
memory card reader writer 109. “ON” in the temporary-
disconnection flag 706 corresponds to unmount of the
memory card.

The management information 700A illustrates information
when two memory cards are mounted. The management
information 700B illustrates information when the USB host
1/F 108 is disconnected from the memory card reader writer
109. The management information 700C illustrates informa-
tion when the USB host I/F 108 is reconnected to the memory
card reader writer 109. Processing for updating the manage-
ment information will be described below.

In step S504, if there is no record in the management
information, or no memory card is connected (NO in step
S504), the processing ends. On the other hand, if there is a
record in the management information, or at least one
memory card is connected (YES in step S504), the processing
proceeds to step S505.

In step S505, a temporary-disconnection state is recorded
in the corresponding record of the memory card in the man-
agement information managed by the state management unit
203. In other words, the records in the temporary-disconnec-
tion flag 706 in the management information 700A are
changed to “ON” for updating the information as illustrated
in the management information 700B. In step S506, process-
ing for unmounting the memory card in the slot is performed,
and the processing ends. At this point of time, no notification
of the disconnection is made from the state notification unit
202 to the application unit 200. It is because the disconnection
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between the USB host I/F 108 and the memory card reader
writer 109, which does not occur under normal circum-
stances, can be considered to be caused by static electricity
which is expected to be recovered in a short time. Therefore,
since the disconnection of the memory card due to a reason
the operator does not know is not displayed on the operation
unit 107 according to the above processing, unnecessary con-
fusion of the operator can be avoided.

FIG. 8 is a flowchart illustrating processing for connecting
the USB device in the control unit 201. The flowchart illus-
trates details of the processing in step S303 in the flowchart in
FIG. 3.

Upon recognition of the physical connection of the USB
device, the operating system 205 obtains device information
from the USB device to store the information in the RAM 103
as connection state information. The operating system 205
assigns an access point to the USB device as a device file.

In step S801, the state detection unit 204 analyzes infor-
mation about the VendorID and the ProductID based on the
connection state information obtained from the RAM 103. In
step S802, the state detection unit 204 determines whether the
connected USB device is the specific memory card reader
writer 109 based on the analysis result, and if the device is not
the specific memory card reader writer 109 (NO in step
S802), the processing ends. If the state detection unit 204
determines that the memory card is the specific memory card
reader writer 109 (YES in step S802), the processing pro-
ceeds to step S803.

In step S803, it is determined whether the information is
the same as that of the memory card reader writer 109 which
is stored at the time of disconnection. More specifically, it is
determined whether the VendorID and the ProductID in the
updated detected information 600B in step S503 match the
VendorID and the ProductID of the connected memory card
reader writer 109. If the information is not the same as that of
the memory card reader writer 109 which is stored at the time
of disconnection (NO in step S803), the processing ends. If
the information is the same as that of the memory card reader
writer 109 which is stored at the time of disconnection (YES
in step S803), the processing proceeds to step S804.

In step S804, it is determined whether the memory card is
connected to the connected memory card reader writer 109.
The determination can be made by accessing the device file
using the device file name managed in the detected informa-
tion 600B. If no memory card is connected (NO in step S804),
the processing ends. If the memory card is connected (YES in
step S804), then in step S805, it is determined whether the
memory card is already mounted.

If the memory card is mounted (YES in step S805), the
processing ends. If the memory card is not mounted (NO in
step S805), then in step S806, processing for mounting the
memory card is performed. In step S807, processing for
updating the management information is performed. The step
S807 will be described in detail below.

Then in step S808, the previous device file name is deleted
from the detected information, and the processing ends. At
this point of time, no notification of the connection is made
from the state notification unit 202 to the application unit 200

In this way, when a temporary disconnection and recon-
nection happened due to an unknown reason to the operator,
the reconnection can be achieved without making the opera-
tor aware of this, and an access can be made to the same
operation memory card as that before the disconnection.

FIG. 9 is a flowchart illustrating processing for updating
the management information in the control unit 201 per-
formed by the CPU 102. The flowchart illustrates details of
the processing in step S807 of the flowchart in FIG. 8.
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In step S901, the state management unit 203 obtains a first
record of the management information (i.e., the information
700B in FIG. 7). In step S902, the state management unit 203
determines whether the temporary-disconnection flag is ON.
If the temporary-disconnection flag is ON (YES in step
S902), the processing proceeds to step S903.

In step S903, it is determines whether the device file name
of the record in the management information 700B matches
the previous device file name in the management information
600B which is updated in step S503 in FI1G. 5. If the device file
names match with each other (YES in step S903), the pro-
cessing proceeds to step S904.

In step S904, the device file name of the record in the
management information 700B is changed to the device file
name in the detected information. In other words, at the
reconnection, the operating system 205 updates the device
file name to a device file name newly assigned to the memory
card slot. Then, the temporary-disconnection flag for the
record is updated from ON to OFF. Accordingly, the manage-
ment information 700B is updated to the management infor-
mation 700C.

On the other hand, if the temporary-disconnection flag is
not ON (NO in step S902) or the device file names do not
match with each other (NO in step S903), the processing
proceeds to step S905. In step S905, it is determined whether
there is a next record in the management information. If there
exists a next record in the management information (YES in
step S905), then in step S906, the state management unit 203
obtains the next record, and the processing returns to step
S902. If there is not a next record (NO in step S905), the
processing ends.

As a result of the processing of the flowchart in FIG. 9,
identification information (e.g., drive letter) in the manage-
ment information is displayed on the operation unit 107 as
access information. Even if static electricity is applied, the
identification information (e.g., drive letter) of the memory
card displayed on the operation unit 107 is not changed. Since
the state management unit 203 updates the device file asso-
ciated with the identification information that is specified by
the operator to the device file that is changed after the recon-
nection, access to the reconnected memory card can be estab-
lished. Consequently, even if the USB host I/F 108 is tempo-
rarily disconnected from the memory card reader writer 109
due to applying of static electricity for example, an operator
can access the memory card by the same operation as that
before the disconnection.

In the present exemplary embodiment, a case is described
where the memory card reader writer 109 is disconnected
while an operator is not accessing a memory card. However,
even when the memory card reader writer 109 is disconnected
while the user is accessing the memory card (e.g., reading or
writing data from or to the memory), the processing for recon-
nection can be performed similarly. In this case, however,
since an access operation being performed is interrupted, a
notification of the failed operation may be made only when
the disconnection happens during the access, and an instruc-
tion for re-reading and/or rewriting data from and to the
memory may be output to the operation unit 107.

According to the above described exemplary embodiment,
even when the memory card reader writer is temporarily
disconnected due to applying of static electricity for example,
access to the memory can be made without making an opera-
tor aware of the disconnection which is not intended by the
operatotr.

Aspects of the present invention can also be realized by a
computer of a system or apparatus (or devices such as a CPU
or MPU) that reads out and executes a program recorded on a
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memory device to perform the functions of the above-de-
scribed embodiment (s), and by a method, the steps of which
are performed by a computer of a system or apparatus by, for
example, reading out and executing a program recorded on a
memory device to perform the functions of the above-de-
scribed embodiment(s). For this purpose, the program is pro-
vided to the computer for example via a network or from a
recording medium of various types serving as the memory
device (e.g., computer-readable medium).

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications, equivalent structures, and functions.

What is claimed is:

1. An information processing apparatus comprising:

an interface unit configured to connect a reader/writer
device into which a memory card can be inserted and
from which the memory card can be detached;

a detection unit configured to detect, as detection result, a
connection and then a disconnection between the inter-
face unit and the reader/writer device, and a reconnec-
tion of the reader/writer device to the interface unit after
the reader/writer device is temporarily disconnected
from the interface unit;

an unmount unit configured to set the memory card to an
unmounted state;

a display unit configured to display information represent-
ing the disconnection between the interface unit and the
reader/writer unit that is detected by the detection unit;
and

a control unit configured to control the display unit,

wherein the control unit controls, in response to the detec-
tion unit detecting that the reader/writer device is tem-
porarily disconnected from the interface unit, the dis-
play unit not to display information about the temporary
disconnection of the reader/writer device from the inter-
face unit,

wherein the temporary disconnection is a temporary elec-
trical disconnection between the reader/writer device
and the interface unit resulting from an event external to
the interface unit and the reader/writer device, and

wherein the event is noise in an electric signal between the
interface unit and the reader/writer device that tempo-
rarily brings an electrical connection between the inter-
face unit and the reader/writer device to an abnormal
state during which the information processing apparatus
cannot recognize the reader/writer device, and wherein
the reader/writer device remains physically connected to
the interface unit via a cable.

2. The information processing apparatus according to
claim 1, further comprising a management unit configured to
manage identification information for identifying the
memory card inserted into the reader/writer device,

wherein, in response to determining that the reader/writer
device of which temporary disconnection is detected by
the detection unit is a predetermined reader/writer
device, the management unit manages the identification
information such that the memory card, which is
inserted into the reader/writer device that is reconnected
to the interface unit after being temporarily discon-
nected from the interface unit, can be identified by the
identification information assigned before the reader/
writer device was temporarily disconnected from the
interface unit.
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3. The information processing apparatus according to
claim 2, wherein the management unit manages information
indicating whether the memory card inserted into the reader/
writer device is in a mounted state or the unmounted state.

4. The information processing apparatus according to
claim 1, wherein the reader/writer device comprises one or
more slots for receiving one or more memory card.

5. The information processing apparatus according to
claim 1, wherein the temporary disconnection is a temporary
electrical disconnection between the reader/writer device and
the interface unit resulting from an event external to the
interface unit and the reader/writer device, wherein the event
is not a result of a command from the information processing
apparatus.

6. The information processing apparatus according to
claim 5, wherein, in response to the reader/writer device
being temporarily disconnected from the interface unit as a
result of the event, a last device file name of the memory card
before the reader/writer device was temporarily disconnected
from the interface unit is stored.

7. The information processing apparatus according to
claim 6, whereby a connection state after the temporary dis-
connection of the reader/writer device from the interface unit
is not mismatched from a connection state before the tempo-
rary disconnection of the reader/writer device from the inter-
face unit.

8. The information processing apparatus according to
claim 1, wherein the control unit controls the display unit not
to display information about the temporary disconnection of
the reader/writer device from the interface unit whereby
unnecessary confusion of a viewer of the display unit is
avoided.

9. The information processing apparatus according to
claim 1, wherein the temporary disconnection originates
between the interface unit and the reader/writer device.

10. The information processing apparatus according to
claim 9, wherein the temporary disconnection originating
between the interface unit and the reader/writer device is a
result of noise in an electric signal between the interface unit
and the reader/writer device.

11. A method for controlling an information processing
apparatus which includes an interface unit configured to con-
nect a reader/writer device into which a memory card can be
inserted and from which the memory card can be detached, a
detection unit configured to detect, as detection result, a con-
nection and then a disconnection between the interface unit
and the reader/writer device, and a reconnection of the reader/
writer device to the interface unit after the reader/writer
device is temporarily disconnected from the interface unit, an
unmount unit configured to set the memory card to an
unmounted state, and a display unit, the method comprising:

controlling the display unit to display information repre-

senting the disconnection between the interface unit and
the reader/writer unit that is detected by the detection
unit; and
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controlling, in response to the detection unit detecting that
the reader/writer device is temporarily disconnected
from the interface unit, the display unit not to display
information about the temporary disconnection of the
reader/writer device from the interface unit,
wherein the temporary disconnection is a temporary elec-
trical disconnection between the reader/writer device
and the interface unit resulting from an event external to
the interface unit and the reader/writer device, and

wherein the event is noise in an electric signal between the
interface unit and the reader/writer device that tempo-
rarily brings an electrical connection between the inter-
face unit and the reader/writer device to an abnormal
state during which the information processing apparatus
cannot recognize the reader/writer device, and wherein
the reader/writer device remains physically connected to
the interface unit via a cable.

12. A non-transitory computer-readable card storing a pro-
gram that to cause an information processing apparatus to
perform a method, wherein the information processing appa-
ratus includes an interface unit configured to connect a reader/
writer device into which a memory card can be inserted and
from which the memory card can be detached, a detection unit
configured to detect, as detection result, a connection and
then a disconnection between the interface unit and the
reader/writer device, and a reconnection of the reader/writer
device to the interface unit after the reader/writer device is
temporarily disconnected from the interface unit, an unmount
unit configured to set the memory card to an unmounted state,
and a display unit, the method comprising:

controlling the display unit to display information repre-

senting the disconnection between the interface unit and
the reader/writer unit that is detected by the detection
unit; and
controlling, in response to the detection unit detecting that
the reader/writer device is temporarily disconnected
from the interface unit, the display unit not to display
information about the temporary disconnection of the
reader/writer device from the interface unit,
wherein the temporary disconnection is a temporary elec-
trical disconnection between the reader/writer device
and the interface unit resulting from an event external to
the interface unit and the reader/writer device, and

wherein the event is noise in an electric signal between the
interface unit and the reader/writer device that tempo-
rarily brings an electrical connection between the inter-
face unit and the reader/writer device to an abnormal
state during which the information processing apparatus
cannot recognize the reader/writer device, and wherein
the reader/writer device remains physically connected to
the interface unit via a cable.
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